Abstract: Urban Heat Island is a phenomenon in which the
those of nearby rural areas (Streutker, 2002) . In Akure, land use/cover patterns have undergone a fundamental change due to accelerated expansion since 1976. Since then, urban growth has been accelerated and has caused extreme stress to the environment. Also, the lack of appropriate land use planning and the measures for sustainable development, random urban growth has been creating severe environmental consequences. Thus, there also is a need to assess the environmental impact of the rapid urban expansion therefore has lead to massive agricultural land disappearing in the city every year.
The integration of remote sensing and geographic information systems (GIS) has been widely applied and been recognized as a powerful and effective tool in detecting urban land use and land cover change. Satellite remote sensing collects multi-spectral, multi-resolution and multi-temporal data, and turns them into information valuable for understanding and monitoring urban land processes and for building urban land cover datasets. GIS technology provides a flexible environment for entering, analyzing and displaying digital data from various sources necessary for urban feature identification, change detection and database development. In this study, the relationship between land cover and temperature in an urban area was analyzed and examined using satellite data from Landsat ETM+ Band 6 of Landsat was used for brightness temperature which intersected with land use/ cover and NDVI from other bands of Landsat ETM+.
Statement of Problem
The city of Akure has seen remarkable growth in its urbanization in recent years, and its population during the past few decades has more than doubled from 239,124 in 1991 to 484,798 in 2006 .
Urbanization has been the major cause of climate modification and it results in surface temperature difference between urban and sub-urban areas. Urbanization brings about the removal of natural surfaces and replacing them with man-made materials such as buildings, roads (Asphalt) which have high thermal properties. The thermal properties of built-up land surfaces, soil and impervious surface result in more solar energy being stored and converted to sensible heat, and the removal of shrubs and trees reduces the natural cooling effects of shading and evapotranspiration (Pickett et al, 2001 ). Urban topography, surface roughness, morphology of buildings and anthropogenic activities contribute by reducing outgoing long wave radiation, hinder sensible heat loss, hinder distribution of heat and generate heat respectively (Oke, 1982 , Bonan, 2002 and Ifatimehin, 2007 . All these alter the surface energy balance with a consequent increase in land surface temperature [average ambient temperature in urban systems is generally 2-3 degrees higher than the surrounding nonurban environment (Pickett, 1997) ] in the urban environment. This then leads to the increase in sensible heat flux at the expense of latent heat flux, thereby forcing the development of meteorological events such as increased precipitation, which poses threat to the environment and the human population (Zhao and Wang, 2002) . It exacerbate urban air pollution alter rainfall pattern in and around urban centers, and change the composition of biodiversity (Nowak et al, 2002 ) However, it also contributes to global warming (Changnon, 1992) . However, studies on the urban microclimate of tropical regions are scarce, the few that are also available in Nigeria have used mean monthly climatologically data or 2-3 hourly interval short term manual measurements ).
Until recently, the in situ measurements of air temperatures were conducted in the various studies of Urban Heat Island effects. This approach has major limiting factors in the quantitative description of the areal extent and in ascertaining the exact distribution of the variation in micro climates in Nigeria (Adebayo and Zemba, 2003). However, remote sensing technology with its earth monitoring sensors has made it possible to study the effects of urban heat island remotely on both local and global scales. Also, monitoring the effect of UHI using In-situ measurement usually involves a huge amount of money.
II.
Aim and Objectives
Aim
The aim of this study is to determine the spatial extent of the Heat Island in Akure.
Objectives
The specific objectives of this study are;
• To identify the land use/land cover of Akure; • To find out the temperature variations associated with different land use/land cover types; • To determine the spatial extent of urban heat Island in Akure.
Justification of the Study
Attempts have been made to investigate the effect of urban heat island on Akure but using in situ air temperature measurements. These in situ measurements make use of instruments which are very expensive to In recent times, the dynamics of Urban Heat Island requires a more powerful and sophisticated system such as Remote Sensed data and Geographic Information System which provides a general extensive synoptic coverage of the study areas and the estimation of emissivity, NDVI and surface temperature of the different land use land cover of the area.
The Study Area
The study area is Akure, the administrative capital of Ondo State. Akure became the state capital of Ondo State in 1976. Akure is the major dominating town of Akure South Local Government. It lies between longitude 5°06'E to 5°38'E (i.e., 727500 to 755000 Easting) and between latitude 7°07'N to 7°37'N (i.e., 790000 and 815000 Northing) in the Southwestern Nigeria Akure is a city with various and liberal religious leanings. Christianity, Islam and Traditional worship forming the basis of faith for most residents. The preponderance of churches in the city cannot be ignored. There is the Central Mosque located at the heart of the city, forming a major landmark in the city. Worthy of mention is the fact that they all enjoy a peaceful co-existence in the city hub. 
DEFINITION OF TERMS
Remote sensing (RS): is defined as any process whereby information is gathered about an object, area or phenomenon without being in contact with it. Given this rather general definition, the term has come to be associated more specifically with the gauging of interactions between earth surface materials and electromagnetic energy. Geographic Information systems (GIS) are computerized systems for the storage, retrieval, manipulation, analysis, and display of geographically referenced data. In Situ: is defined as a process of measuring the properties of air that comes in contact with an instrument. Urban Heat Island (UHI): is a phenomenon of higher atmospheric and surface temperature occurring in urban areas than in surrounding rural area due to urbanization. Land use (LU): This is the manner in which human beings employ the land and its resources. Land cover (LC): Implies the physical or natural state of the Earth's surface. Normalized Difference Vegetation Index (NDVI): refers to the difference ratio between land surface reflectance in the Near-infra red and Visible (Red) band.
III. Methodology 3.1 DATA
The digital data used in this study were collected by Landsat ETM+ on 3 rd of January 2002 with 30m spatial resolution. The spectral characteristics are shown in Table 1 below. Also; National, State and Local government boundary maps were obtained from the National Space Research and Development Agency (NASRDA), Abuja.
SOFTWARE USED
Basically 5 software were used for this study viz,  ILWIS 3.3: ILWIS is an acronym for the Integrated Land and Water Information System. It is a Geographic Information System (GIS) with Image Processing capabilities. ILWIS has been developed by the International Institute for Aerospace Survey and Earth Sciences (ITC), Enschede, The Netherlands. This was used for Radiometric Enhancement, development of land use land cover classes using Maximum Likelihood Classification and also used to produce NDVI map following a predefined algorithm given by the software. Radiometric Enhancement was carried out using Histogram Equalization which redistributes pixel values with a nonlinear contrast stretch so that there are approximately the same numbers of pixel with each value within a range. Classification using Maximum Likelihood decision rule is based on the probability that a pixel belongs to a particular class. The basic equation assumes that these probabilities are equal for all classes, and that the input bands have normal distributions.  ARCGIS 9.3: was used in producing National, State and Local government boundary map of the study area and also in producing a Land Surface Temperature Map (Chloropleth). ArcGIS is a vector based software designed by ESRI. It provides a scalable framework for implementing GIS (Geographic Information System) for its users. ArcGIS is an integrated family of GIS software products for building a complete GIS. More specifically, ArcMap and ArcCatalog were used for this project. 
METHODOLOGY
This study will explore the conceptual and methodological issues of normalized land surface temperature as shown in the figure below;
. Figure 3 .1 shows the data processing flow in the study. The first step in the analysis was to make the Land use/cover classification using the ILWIS (3.3). In the study, supervised classification was employed to categorize the imagery. The classification result was used to provide the emissivity of the land use/cover categories. Emissivity was then used to estimate the land surface temperature from brightness temperature value in the thermal band.
METHOD OF LAND USE/COVER CLASSIFICATION
With the aid of ILWIS 3.3 software, the bands 2, 3 and 4 of the Landsat ETM+ image was enhanced using histogram equalization, rectified to a common UTM coordinate system (WGS84), and then radiometrically corrected. The imageries were then classified using three bands of green (2), red (3) and nearinfrared (4). The imageries were classified into 4 features namely: 
METHODS OF DERIVING LAND SURFACE TEMPERATURE (LST)
The main approaches to estimate LST are a.
To first separate the effect of intervening atmosphere and then decouple LST and LSE b.
To simultaneously remove atmospheric and emissivity effects Hence, the prevalent methods of LST estimation require PRIORI surface emissivity information. There are 3 distinct LST estimation methods namely: -Single-Channel method; -Mono Window Algorithm; and -Radiative Transfer method.
In this study, the Radiative Transfer Method will be used.


Radiative Transfer Method
Visible and near infrared band
Land cover classification
Land-surface temperature Thermal infra-red band The radiometrically corrected Landsat ETM+ band 3, 4 and the thermal infra-red (TIR) data (band6) will be used for this purpose. The following method will be adopted sequentially.

Step 1: extraction of digital number(DN) from the TIR image; 
Step 2: conversion of DN to spectral radiance using
……………………….. (17)
Where Lλ is the spectral radiance, 0.0370588=Gain and 3.2=Bias
The gain is the gradient of the satellite's pre-launch radiance and the Bias is the spectral radiance at DN equal zero. Conversion to spectral radiance is necessary to correct atmospheric effect on the reflectance value; absorption and scattering create an overall effect of "haziness" which reduces the contrast in the image. Scattering also creates the "adjacency effect" in which the radiance recorded for a given pixel partly incorporates the scattered radiance from neighbouring pixels. In order to make a meaningful measure of radiance at the Earth's surface, the atmospheric interferences must be removed from the data. This process is called "atmospheric correction". 
………… (19)
R band 4 and R band 3 are the land surface reflectance in the near infra-red and the visible bands respectively; 
Step 5: calculate Emissivity (ε) from the NDVI
..………….. (20)

Step 6: compute the surface temperature (Ts)
….….……... (21)
Where λ is the wavelength of the emitted radiance = 11.5µm (Markham and Baker, 1985) ; and ρ = hc/σ = 1.438 x 10^2 mK; σ =Stefan Boltzmann constant (5.67 x 10^-8Wm^-2K^4), h = Planck's constant (6.626 x10^-34Js) and c =2.998 x 10^8 m/s. 
IV. Results And Discussion
4.0: Introduction
The objective of this study forms the basis of all the analysis carried out in this chapter. The results of this study are presented in form of maps, charts and statistical tables.
4.1: Land use Land cover Distribution.
The land use land cover distribution for the year of study (2002) is given in the Table below The data of the Classified image (Table 4 .1) shows that Vegetation occupies the largest area with 44.4%(141337998.0m²), followed by the bare surfaces which is about 25%(79097717.3m²) of the total area, built-up area and Water bodies occupies 22.1%(70485430.5m²) and 8.6%(27372012.8m²) respectively. The table also shows the number of pixels which is best described in the chart below. 
LAND USE LAND
4.2: Analysis of the spatial pattern of NDVI
Spatial variation of NDVI is not only subject to the influence of vegetation amount, but also to topography, slope, solar radiation availability, and other factors (Walsh et al., 1997) . NDVI is commonly used as a measure of land surface greenness based on the assumption that NDVI value is positively proportional to the amount of green vegetation in an image pixel area (Liu, 2009 ). This was verified in this study as fig.4.3 shows the variation of NDVI across Akure, the NDVI values for the vegetated areas were positive (though low) while the other classified features were negative. This low value of NDVI can be mainly attributed to the time of the year in which the images used (Landsat ETM+ bands 3 and 4) were taken. The images were acquired in the early part of the year, January to be precise when there is little or no rain to aid the greenness of the vegetation which in turn will increase the reflectance of the vegetated area. This shows that most of the vegetations across Akure are not photosynthentically active at that part of the year.
The other features namely, built-up, bare-surface, water bodies has negative NDVI values because they are not vegetated and the reflectance value in the red band is higher than reflectance value in Near Infra-red band. 
4.3: Land Surface Temperature and Emissivity Distribution.
To examine the spatial pattern of Surface Temperature in Akure, twenty transects were drawn across the city. This transects passes over various landscapes with different environmental settings, an inquiry into the Urban Heat Island characteristics of the profile will help to understand the factors shaping the city's thermal landscape. These factors include the spatial pattern of different land-cover classes, the occurrence of water bodies, parks, buildings and population densities and the division of the city's functional districts, among others (Weng, 2003) .
The Thermal signatures of each land use land cover studied revealed the average values of surface temperature for each of these land use/cover type is shown in Table 4 .2. There was an obvious gradual thermal change from the urban area (36⁰C) out into the suburban area (26⁰C) as shown in figure 4 .4. This implies that the urban area is majorly dominated by impervious surfaces such as concrete, metals and also asphalt on roads which are non-evaporating and non-transpiring. And also exhibits a high potential for absorption and radiation of heat alike with blackbodies, thereby having the highest temperature. The high rate of energy consumption, air-conditioning system, emission of plumes from industries and cars are also part of the factors responsible for the high surface temperature in the urban area. 
4.4: The spatial distribution of Land Surface Temperature
The spatial distribution of land surface temperature is very important in urban climate studies. Figure  4 .6 shows the spatial distribution of Land Surface Temperature over Akure and some hotspots of temperature were discovered. To confirm the factors responsible for this island of heat, the areas with high LST values were identified and it was discovered that areas like Alagbaka government area (A), Ondo road (B) and Igoba (C) have the highest LST values. The high temperature at Igoba can be traced to the fact that the area is actually a trough, surrounded by rock outcrop, also a lot of developmental activities are going on in the area. Ondo Road is also witnessing a lot of developmental activities which has modified the urban micro-climate of the area. The high LST values in B and C shows the expansion direction of the city. The most extensive UHI was distributed in the central part of the Central Business District, comprising of the popular market (Oja-Oba), high court road and Alagbaka government area. From the distribution of LST in Fig. 4 .6, it can be found that the surface urban heat island is not always located in the center of the city, but sometimes in the outskirt. It was mainly because of the urban expansion and the new development sites were always in the outside of the city. The new developing sites destroyed the original ground land cover and enhance the land surface temperature. 
V. Conclusion
Conclusion
In this study, land surface temperatures were analyzed and it was found that the highest temperatures were not always in the center of the city, but also in the outskirt, especially the area with developing sites, taking Idanre Road and Igoba for example. The new built-up areas, because of fewer trees and green lands and more black asphalt concrete pavements, have higher surface temperature. Also the Central Business District (CBD) of Akure extending from the popular market (Oja-Oba) through Alagbaka government Area have the most significant Urban Heat Island (UHI) effect and this can be attributed to the high level of anthropogenic activities going on in the area, closely packed buildings with dark surfaces, roads with asphalts on it and other materials with very low albedo, rather than emitting, they absorb the greater part of the electromagnetic radiation that falls on them.
Also temperature comparison of the different land cover shows a great difference between them, Built up area has the highest temperature with 34.5⁰C, closely followed by the bare surfaces with 32⁰C, while Water bodies and Vegetations are 4⁰C and 7⁰C lesser than that of the built up area. These are all because different land cover has different albedo and thermal capacity It has also been shown that satellite thermal data can indeed be used to characterize both the magnitude and spatial extent of an urban heat island. Through satellite remote sensing, an inquiry into thermal environment could be made.
